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Materials and Molecular Researc~~~~ 

For Reference eWSletter- M~j, 1~1 
Not to be taken from this room 

HAPPY 100th 

BULLETIN 

Word has just been received that MMRD 
associates JOHN M. PRAUSNITZ and lAIN 
FINNIE have been elected to the National 
Academy of Engineering. Full details next 
issue. 

RESEARCH PROFILE 

BROKEN·SYMMETRY STATES IN SOLIDS 

L. M. FaLi.c.ov 

In is interesting to note that, under 
conditions of restricted energy 
availability, Nature usually chooses 
a state that is not very symmetric. 
The simplest example that comes to 
mind is a container with a gas inside. 
At high temperatures the gas, uni­
formly and isotropically, fills the 
container--a state of high symmetry 
indeed. As the temperature is 
lowered the gas liquifies and the 
liquid fills only a portion of the 
container. Although the uniformity 
of the space has been broken, each 
point in the space is still isotropic. 
At even lower temperatures, however, 
the liquid changes into a solid, 
with its characteristic crystal 
structure, and the isotropic proper­
ties of the liquid state are des­
troyed. 

(Continued on page 4) 

BIRTHDAY 

L.B.L. LIBRARY 

March 1979 
Volume 3, No.3 

ALBERT! 

COHEN DOES IT AGAIN! 

MARVIN L. COHEN, MMRD Investigator and 
UCB Professor of Physics, is the 1979 
winner of the Oliver E. Buckley Solid 
State Physics Prize. This prize, 
endowed by Bell Laboratories, has been 
given since 1953 and its previous 
winners include such scientists as 
William Shockley, Charles Kittel, 
Walter Korn, T. H. Geballe, Erwin 
Hahn, and John Bardeen--illustrious 
company indeed! 

DAVID SHIRLEY, Head of MMRD Division, 
describes him thusly: "MARVIN COHEN 
is the leading solid state theorist 
in the world today in applying 
computational methods to the surface 
electronic structure of real materials. 
The Oliver Buckley Prize is a fitting 
recognition of his contributions." 

(Continued on page 3) 





CO H EN (continued) 

This prize is awarded by the American 
Physical Society and is designed to 
recognize and encourage outstanding 
theoretical or experimental contribu­
tions to solid state physics. It 
consists of $5,000 and a certificate 
citing the contributions of the 
recipient. The Buckley is awarded for 
a most important contribution to the 
advancement of knowledge in solid state 
physics. The COHEN citation reads, 
"for timely explanations and novel 
predictions of electronic properties 
of solids through the imaginative use 
of quantum mechanical calculations." 

Late last year while on his Guggenheim 
in Hawaii, COHEN was approached by a 
colleague who said, "I have good news 
and bad news for you." First, the bad 
news--you have to leave Hawaii and go 
to Chicago in March. Now the good 
news, you've won the Buckley Prize!" 

COHEN also heard of the award in a 
second, interesting manner prior 
to his official notification. He 
happened to visit the office of the 
APS Executive Secretary, Bill Havens, 
and upon announcing himself to the 
secretary, got this response: "Oh, 
your name and a letter about you is 
taped to the file cabinet!" It was 
the official letter from the prize 
committee. COHEN quips, "I hear 
Havens has since been more concerne~ 
with office security and confiden­
tiality." 

Actual presentation occurred in Chicago 
at the Annual APS Meeting following a 
thirty-minute talk by him broadly 
covering the work for which he 
received the prize. 

MARVIN's address was entitled, "The 
Pseudopotential Panacea." "I chose 
to talk about pseudopotentials be­
cause they have had a major influence 
on my research. I have centered much 
of my research on the behavior of 
electrons in solids. When electrons 
move through solids or whirl about the 
atomic nuclei in a solid, they interact 
with the nuclei and other electrons. 
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These interactions can be very com­
plicated. The pseudopotential is a 
device which allows the calculation of 
these complex interactions in a 
relatively simple way. I call the 
pseudopotential a panacea because 
this approach has yielded the 
solution of a large number of out­
standing problems in solid state physics. 
Many properties are now predictable 
because of pseudopotentials." 

And, we must add, because of MARVIN 
COHEN! 

"Since there is a five-month period 
between first learning of the Oliver E. 
Buckley Prize decision and actual 
receiving of the award, it's possible 
to feel like a 'new' prizewinner for 
a long time. 

I should add that the pseudopotential 
wasn't the only important component of 
my research program. The fine facil­
ities at Berkeley were a very important 
resource. But the major ingredient 
was the superb group of graduate 
students and postdoctorals who have 
composed my group." 

• 
PASK & RISBUD WIN PURDY 

Drs. JOSEPH A. PASK, MMRD Investiga­
tor, and SUBHASH H. RISBUD are the 
announced winners of the 1978 Ross 
Coffin Purdy Award "in recognition 
of their outstanding contributions 
to ceramic literature." The Award 
will be presented at the 81st Annual 
Meeting of the American Ceramic 
Society in Cincinnati, Ohio, April 
28 - May 3, 1979. 

SUBHASH received his ph.D. at UCB in 
1976 and is presently an Assistant 
Professor in the Materials Research 
Center at Lehigh University in 
Bethlehem, MD. 
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RESEARCH PROFILE (continued) 

o. P 0 
o 0 

000 
000 0 

o 0 000 

c. cow • 
o • .0. 

o .0. 
• 0 .0. 

e. ACDW. 
o (ljJ .0. 

o (ljJ 0 (ljJ 

.0.0. 

d. TCOW • 

o 0 .0. 
000 0 
.0.0. 

Fig. 1. Possible states in a hexagonal 
close packed layer. (a) The normal, 
symmetric paramagnetic state. 
(b) Ferromagnetic state. (c) A 
charge-density wave. (d) A triple 
charge-density wave. (e) An assym­
metric charge-density wave. (f) An 
antiferromagnetic state also 
called spin-density wave. (g) A 
mixed-density wave including 
charge and spin periodic arrange­
ments. 

The first diagram shows a normal, 
paramagnetic (P) layer of atoms in 
a close-packed hexagonal layer; this 
is typical of a large number of sub­
stances in which broken-symmetry 
states are commonly found, for 
example, TaS 2 and NbSe2. If the 
attractive interaction dominates, 
the symmetry of P breaks and states 
of nonuniform distribution of charge 
occur. Examples are (1) a charge­
density wave (COW), with stripes 
of alternating positive and negative 
charge; (2) a triple charge-density 
wave (TCOW), with a triangular dis­
tribution of charge; and (3) an 
asymmetric charge-density wave (ACOW) 
with alternating stripes, each stripe 
in turn showing nonuniform periodic 
distribution of charge. 
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If the dominant interaction is 
repulsive, each electron spin tends 
to repel the spin of opposite 
orientation, and magnetic states 
occur. We thus obtain a ferromagnetic 
state (F) if one spin prevails at 
all sites; however, other arrange­
ments are also possible. Alternating 
rows of up and down spins constitute 
an anti ferromagnetic state, also 
called a spin-density wave (SOW). 
It is even possible to obtain more 
complicated states (mixed density 
waves, MOW) in which neither the 
spin nor charge is uniform. Such 
a state is a ferrimagnet -- alterna­
ting spins but with an excess of 
one kind over the other -- as well 
as an ionic-like solid. 

Broken-symmetry states produce fas­
cinating experimental results related 
to their rich magnetic, electric, 
and crystal structures. In particu­
lar, diffraction experiments involv­
ing x-rays, neutrons, and electrons 
produce a variety and richness of 
texture that challenges the 
imagination. An example of electron 
microscopy diffraction patterns of 
multiple charge-density waves (MCOW) 
is shown in Fig. 2. 

(Continued page 6) 

Fig. 2. An electron microscopy dif­
fraction picture of a charge­
density wave state in TaS2 (Courtesy 
of Or. J. Wilson, Bell Telephone 
Laboratories). 
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PEOPLE NEWS 

CHARLIE PEZZOTTI, Editor emeritus 
of this Newsletter, and his wife, 
MARY, have just returned from vaca­
tion to Louisiana (just in time 
to miss Mardi Gras), Florida and 
other points South. Maybe we can 
get him to come in and tell us all 
the amazing tales about the trip 
one lunchtime. 

• 
MMRD had several students on the 
Chemistry volleyball team which 
recently completed a very successful 
season: FLOYD HOVIS, HENRY LUFTMAN, 
FRED GRIEMAN, MIKE BERMAN, PEGGY 
HOVIS, LINDA YOUNG and first 
alternate, STEVE HANSEN. They 
reached the 1M Coed B League semi­
finals, and achieved second place 
in a field of seventy teams. 

• 
KATHY WILKINSON was recently in an 
auto accident in which her car was 
simply totalled! Fortunately, KATHY 
was apparently only bruised and is 
back at work. 

• 
Professor JOSEPH A. PASK has been 
invited to present the annual Edward 
Orton, Jr. Memorial Lecture at the 
Annual Meeting of the American 
Ceramic Society to be held in 
Cincinnati, Ohio, this year. 

Professor DENNIS W. HESS and his 
wife, Patricia, added a girl to 
their family on March 1, 1979. 

SARAH ELIZABETH HESS was born at 
5:40PM and joins another daughter, 
nine-year-old AMY. Congratulations! 

• 
RON GRONSKY and KEN WESTMACOTT have 
officially moved into the new housing 
facility for the atomic resolution 
microscope. RON and KEN are located 
in Bldg. 72, Rm. 136, Ext. 5516. 

SARA HARRIS has added a carved 
wooden redwood d rag 0 n to her 
campus office. I can't quite decide 
whether he seems to be pouting or 
puffing--in any case SARA promises 
he won't bite visitors--but if 
sufficiently enraged, a rap on the 
head is possible. 

• 
Dr. J. SINFELT, associated with 
EXXON Research Laboratories, 
visited several MMRD investigators 
March 7, 1979. Among those with 
whom he spoke were: ALEXIS BELL, 
LEO BREWER, DENNIS HESS, PETER 
VOLLHARDT, LEO FALICOV, HEINZ 
HEINEMANN, EARL MUETTERTIES, and 
DAVID CASTNER, sitting in for GABOR 
SOMORJAI. 

• 
JENNI INGRAHAM, formerly a secretary 
with MMRD, is now attending Diablo 
Valley College taking preparatory 
courses to enter the field of 
metallurgy and engineering. 
Congratulations, JENNI. 

• 
CARL LAMPERT recently attended the 
SERI/DOE Absorber Surfaces for 
Solar Receivers Conference in 
Boulder, CO. He reports that solar 
absorbers appear to be the most 
popular current area of investiga­
tion in solar thermal research. 

In addition, CARL mentioned that 
the MMRD pure materials science 
approach to solar absorber coating 
was quite unique and excited much 
discussion--pro and con. 

• 
HEINZ HEINEMANN was elected 
Councilor of the Fuels Division 
of the American Chemical Society 
to serve from March 1979 to March 
1981. HEINZ will represent the 
Fuels Division at the regular ACS 
Council Meetings. Congratulations, 
HEINZ! 
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LBL REPORTS BY MMRD PERSONNEL 

NOTE: All MMRD/LBL reports listed here are available in the reference section 
of the MMRD Library, Bldg. 62, Rm. 339, or call Marianne Larsen, 
Librarian, at Ext. 5971 (p.m. only) 

LBL-7807: The Chemistry of Coal 
Model Compounds--Cleavage of 
Aliphatic Bridges Between Aromatic 
Nuclei Catalyzed By Lewis Acids ... 
N. V. Taiflo~ ... (M.S. thesis). 

LBL-8205: The Oscillator Strength 
of the C2 Swan Bands ... L. ~0W0t 
and L. Hagan. 

LBL-8234: The He I Photoelectron 
Spectroscopy of Heavy Group IV-VI 
Diatomics ••. M. G. White, R. A. 
Ro~enb0tg, S.-T. Lee and V. A. 
S hA.fl1.eif • 

LBL-8334: Syntheses and Electronic 
Structures of Decamethylmanganocenes 
.. , J. L. Robbi~, N. M. Edwtun, 
S. R. Coop~ and J. C. Sm~. 

LBL-8335: Acoustic Emission Sources 
in Brittle Solids ... A. G. Eva~. 

LBL-8380: The CO-Precipitation 
of Vacancies and Carbon Atoms 
in Quenched Platinum ..• K. H. 
W~tmac.o;t;t and M. I. P0tez. 

LBL-8441: Photochemical Processes 
at the Solid-Gas Interface: The 
Adsorption and Reactions of 
Gaseous CO 2 and H20 on Pt-SrTi03 
Single Crystal Sandwiches 
J. C. Hemming0t, R. CaJlJt, W. J. Lo 
and G. A. Somo~jai. 

LBL-8509: Mass Transfer Controlled 
Reactions in Packed Beds at Low 
Reynolds Numbers •.. P. S. Fedkiw 
.•• (Ph.D. thesis). 

LBL-8521: Perturbation Solutions 
for the Particle Trajectories 
of a Gas-Solid Mixture Entering 
a Curved Duct .,. W.-S. Yeung. 

LBL-8544: Significance of Oxygen 
on Interstitial Ordering in 
Tantalum (The Ta64C Artifact) 
... U. Vahmen and G. Thom~. 

LBL-8592 Abs.: Free Exciton Life­
time and Diffusion in Ge ... 
J. C. Culb~on and R. M. 
W~t~ve1...t. 

LBL-8599 Abs.: Dynamics of Photo­
dissociation of O~ .•. R. K. 
Span~, L. R. C~on, K. 
Shobatake, M. L. Kowalc.zyk and 
Y. T. Lee. 

LBL-8632: Microstructure and 
Optical Properties of Black Chrome 
Before and After Exposure to High 
Temperatures •.. C. M. Lampent 
and J. W~hbUM. 

LBL-8637: Experimental and 
Computational Study of HF + Xe 
Scattering ... C. H. Bec.k0t, P. W. 
Tiedemann, J. J. Valentini, Y. T. 
Lee, and R. B. Walk0t. 

LBL-8642: Specific Sequestering 
Agents for the Actinides. 
3. Polycatecholate Ligands Derived 
from 2,3-Dihydroxy-5-Sulfobenzoyl 
Conjugates of Diaza- and Tetra­
azaalkanes •.. F. L. Weitt and 
K. N. Raifmond. 

LBL-8644: Hydroido[Tris 
(Hexamethyldisilylamido)]­
Thorium (IV) and -Uranium(IV) 
H. W. T~n0t, S. J. Simp~on, and 
R. A. AndeJL6en. 

LBL-8661: Microstructures and Phase 
Transformations in Interstitial 
Alloys of Tantalum ... U. Vahmen 
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